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CLAIMS 


10 


What is claimed is: 

1 A method for identifying a collection of polymorphism^m nucleic acid 
molecule, in a sample by analyzing a subset of the/lecules, comprising the 

steps of: / 
a obtaining a nucleic acid-containing^ple; 

b treating the nucleic acid molecuj/in said sample to produce a reduced 
representation of nucleic aci^agments selected in a sequence- 
dependent manner by a m^hod comprising: 

fractionatino/d nucleic acid molecules to produce nucleic acid 

, fragments^^ind 
^t/ ii selecti/ a subset of said nucleic acid fragments, 

wherein ejt4 (i) or (ii) or both (i) and (ii) are performed in a sequence- 
depeiuimt manner; 

anal^ing the reduced representation to identify pairs of fragments 
/rresponding to the same chromosomal location, wherein fragments 
corresponding to the same chromosomal location are orthologous 

sequences; and 

comparing pairs of orthologous sequences to identify polymorphisms 

20 between said sequences. 

The method of Claim 1, wherein the polymorphisms are single nucleotide 
polymorphisms. 

The method of ClainU. wherein the nucleic acid-containing sample is pooled 
from more than one individual. 


15 c. 


2. 
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4. The method of Claim 1, wherein the nucleic acid molecules are DNA. 

5. The method of Claim 1, wherein the nucleic acid molecules are RNA. 
^ ;> 6. The method of Claim 3, whe^e individuals share a particular trait. 

7. The method of Claim 6, where the trait is a disorder. 


The method of Claim 1 , wherei/ep (b)(i) is performed by one or more 

/ restriction endonucleases. f 

9 The metood of Claim 8, whe«in the one or more restriction endonucleases are 
selected from thT^oup consisting of ig/II. Xhol, EcoBl. ficoRV, ftndm, M, 

and Haelll. 

10 10. The method ofCUtal, wherein step (bXii) is performed using an agarose gel. 

n. The method of Claim 1, wherein step (b)(ii) is performed using high pressttre 

liquid chromatography (HPLC). 

12 ThemethodoLta 1, wherein step (b)(ii) is performed by selecting nucleic 
acid fragmentsUich hybridize to selected additional nucleic acid sequences. 

15 ,3 The method ofClaiml. wherein step (c) and/or step (d) are performed by 

determining at^a potion of the nucleic acid sequence of the ordrologous 

sequences. 
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14. A method for identifying a collection of polymorphisms from nucj^c acid 

molecules in a sample by analyzing a subset of the molecules^ebmprising the 
steps of: 

a. obtaining a nucleic acid-containing sample to be^^sessed; 
5 b. treating nucleic acid molecules in said sampl/to produce a reduced 

representation of nucleic acid fragments s/ected in a sequence- 
dependent manner by a method comprising: 
i. fractionating said nucleic acA molecules with one or more 

restriction endonucleases^ produce nucleic acid fragments; and 
10 ii. selecting a subset of s^ nucleic acid fragments using size 

fractionation; 

wherein either (i) or (ii) / both (i) and (ii) are performed in a sequence- 
dependent manner; 

c. analyzing the reduc4 representation to identify pairs of fragments 
1 5 corresponding t/\he same chromosomal location, wherein fragments 

correspondin/to the same chromosomal location are orthologous 
sequences/and 

d. comparing pairs of orthologous sequences to identify polymorphisms 
between said orthologous sequences, 

20 thereby i^ntifying a collection of polymorphisms from said nucleic acid 

mol^cJules. 

15. The method of Claim 14, wherein the polymorphisms are single nucleotide 
polymorphisms. 

16. The method of ClaiiiL.14, wherein the nucleic acid-containing sample is pooled 
25 from more than one individual. 


17. 


The method of Qaim 14, wherein the nucleic acid molecules are DNA. 


WfflFG98-16pA (dup) 


-32- 

18. The method of Clmm 14, wherein the nucleic acid molecules are RNA. 

19. The method of Claim 16, wherein^ndividuals share a particular trait. 

20. The method of Claim 19, wherein the trait is a disorder. 

21 The method of Claim 14, wherein the one or more restriction endonucleases are 
5 selected from the ^^p consisting of %ni, Xhol, EcoRI, EcoRY, Hinm, Pstl, 

and Haelll. 


22. The 


method of Claitp 14, wherein step (b)(ii) is performed using an agarose gel. 


23. The method of Cto 14, wherein step (b)(ii) is performed using high pressure 
Uquid chromatography (HPLC). 

10 24 The method of Claim 14, wherein step (b)(ii) is performed by selecting nucleic 
acid fragments^ hybridize to selected additional nucleic acid sequences. 

25 The method of Chim_14, wherein step (c) and/or step (d) are performed by 
determining at least a portion of the nucleic acid sequence of the orthologous 

sequences. 

15 26. The method of€iai^l4, wherein the^r more restriction endonucleases 
cleave DNA on average about onc^^A^OO base pairs. 

27 The method of Claim 14, wherein the subset of (b)(ii) is in a size range selected 
from the group colS^ting of: from about 380 base pairs to about 480 base pairs^ 
from about 400 base pairs to about 500 base pairs, from about 480 base pairs " 


to 
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about 580 base pairs, from about 500 base pairs to about 600 base pairs, and 
from about 540 base pairs to about 640 base pairs. 

A method for genotyping a nucleic acid sample for polymojp^sms in nucleic 
acid fragments contained in a reduced representation^prising the steps of: 
a obtaining a nucleic acid-containing samplg 

b. treating the nucleic acid molecules m^d sample to produce a reduced 
representation of nucleic acid fr^ents selected in a sequence- 
dependent manner by a msM comprising: 
^ "'^ i. fractionating sajd4icleic acid molecules to produce nucleic acid 

fragments; 

ii selectm^ subset of said nucleic acid fragments, 
wherein^O) or (ii) or both (i) and (ii) are performed in a sequence- 
depgMent manner; and 

_.alyzing the nucleic acid fragments contained in the reduced 
representation to assess the genotype at one or more polymorphic sites. 


15 



20 


29. The method of Clmm28, wherein step (b)(ii) is performed using an agarose gel. 

30. The method of Claim 28, wherein step (b)(ii) is performed using high pressure 
Uquid chromatography (HPLC). 

31 Hie method of Claims, wherein step (b)(ii) is performed by selecting nucleic 
acid fragments which hybridize to selected additional nucleic acid sequences. 


32. 


The method of C1^8, wherein step (c) is performed by determining at least a 
portion of the nucleic acid sequence of the nucleic acid fragments. 
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33. The method of Claim 28, wherein step (c);^erfonned by attaching specific 
ohgonucleotide ihik^sequences tottje^gments in the reduced representation 

^ ^ and then ampUfying said fragmefitsT 

34. The method of Claim 33, wherein the amplification is performed by polymerase 
5 chain reaction ushi~primers complementary to the linker sequences. 

35. The method of Claim 33, wherein the ampUfication is performed by cloning the 
fragments in an orgmusm. 

I 36. The method of Claim 28, wherein step (c) is performed by performing single- 

6 base extension reactions on the reduced representation. 

I 10 37. The method of ClainK33. wherein performed by performing single- 

r base extension reactions on the red^-^presentation. 

I 38. The method of Claim28, wherein step (c) is performed by hybridization to an 

ji oligonucleotide array. 

39. The method of Clmm 33, wherein ^c) is performed by hybridization to an 

15 oligonucleotide array. / 

40. The method ofClaim 28, wherein step (c) is performed by an oligo Ugation 
assay. 

41. The method of Claim 33, wherein st^c) is performed by an oligo Ugation 
assay. 
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15 


20 


TT,e memod oifla- > • step (0 is performed by Are following W 

a comparing the sequences of the two members of a proposed pajrT 

wherein the two sequences are ftrther analyze if the two;«^»ences are 
a, least 80% identical over at least 80% of the length o^e shorter of the 

two sequences; 

b aligning the two sequences identified from (a)/^herein .he two 

sequences are father analyzed if the two s/uences are identical over 10 
or more bases within the first 50 base/d the last 50 bases of dte 

sequences; . 

identifying candidate single nXtide polymo^hisms in the sequene^ 
of (h), whereinthe two se/ces are fcrther analyzed if the number of 
candidate single nucle/e polymorphisms does not exceed 1% of the 
total number of bas/ta the shorter of the two sequences, wherem 
sequences whic/ee. the criteria of (a) - (c) qualify as a candidate 
match; 

repeauu«^) - (c) for all proposed pairs; and 
deteZngthenumberofcandidatematch^^ 

iZon, wherein said candidate matches are accepted if said nunaber of 
4atches does not exceed expectations, 
accepted candidate matches are considered a pair. 


c. 


43. 


whjerem 


The method q 
binomial or 



42, wherein said expectations are determined according to 

)utions. 
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a. 


b. 


d. 
e. 


The method of Claim 14, wherein ^ (c) is perfonned by foUowin^eps: 
comparta^ sequences of the two members of apK>posed oiir. 
wherein the two sequences are further analyzed if the twc/equences are 
at least 80% identical over at least 80% of the length o/the shorter of .he 

two sequences; 

aligning the two sequences identified from (a)^erein the two 
sequences are further analyzed if the two se/ences are identical over 10 
or more bases within the first 50 bases o/he last 50 bases of the 

sequences; . 

identifying candidate single nuc/ide polymorphisms in the sequences 
of (b) wherein the two sequ/es are firrther analyzed if the number of 
candidate single nucleoti/polymorphisms does no. exceed 1% of the 
u,«,l number otbase/the shorter otthe two sequences, wherem two 
sequences which^t the criteria of (a) - (c) qualify a. a candidate 
match; 

repeating (c) for all proposed pairs; and 

deterrX the number of candidate matches for the same chromosomal 
lo^n, wherein said candidate matches are accepted if said number of 
atches does not exceed expectations, 
accepted candidate matches are considered a pair. 


wnerein ; 


45. Themethod of Clah^^herein said expectations are determined according to 
binomial or Poissoh disMbution| 
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c. 


d. 


46. A method for determining a limited population of polymorphisms from nu^ic 

acid molecules in a sample, comprising the steps of: 
a obtainmg a nucleic acid-containing sample to be assessed; 

b treating nucleic acid molecules in said sample to produce n^leic acid 
fragments selected in a sequence-dependent mamier by a;nethod 

comprising: , 
i. fractionating said nucleic acid molecules to ^oduce nucleic acid 

fragments; and 
ii selecting a subset of said nucleic acid ferments; 
wherein either (i) or (ii) or both (i) and (ii) ar/done in a sequence- 
dependent manner; 

selecting from said subset nucleic acid ^agments which occur at a 
corresponding chromosomal locus, th4by producing a pair, and 
a identifying polymorphisms betwee/fragments of a pair; 
thereby determining a limited populati/ of polymorphisms from said nucleic 
acid-containing sample. 

47. A method for determining a lir/ed population of polymorphisms from nucleic 
acid molecules in a sample, comprising the steps of: 
a obtaining a nucleio4cid-containing sample to be assessed; 
b freating nucleic/id molecules in said sample to produce nucleic acid 
fragments sel^ted in a sequence-dependent mamier by a method 
comprising 

i /ctionating said nucleic acid molecules with one or more 

restriction endonucleases to produce nucleic acid fragments; and 
11./ selecting a subset of said nucleic acid fragments using size 
fractionation; 

wherein either (i) or (ii) or both (i) and (ii) are done in a sequence- 
dependent manner; 
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15 


d. 


selecting from said subset nucleic acid fragments which occur at/ 
corresponding chromosomal locus, thereby producing a pain 
identifying polymorphisms between fragments of a pair; / 
thereby determining a limited population of polymorphisms fr^ said nucleic 
acid-containing sample. 

A method for genotyping a nucleic acid-containing sam/e from an individual 
for polymorphisms, the method comprising: / 
a obtaining a first nucleic acid-containing saj^le to be assessed; 
b. treating nucleic acid molecules in said s^ple to produce a reduced 
representation of nucleic acid fragmer/s selected in a sequence- 
dependent manner by a method comprising: 

i. fractionating said nuclei/cid molecules to produce nucleic acid 

fragments; and 
ii selecting a subseLo4said nucleic acid fragments; 
wherein either (i) or f{ )r both (i) and (ii) are done in a sequence- 

dependent mannery 
c analyzing the re/ced representation to identify pairs of fragments 

correspondin/o the same chromosomal location, wherein fragments 
correspon^ii^g to the same chromosomal location are orthologous 

20 sequences; 

comp4g pairs of orthologous sequences to identify polymorphisms 

be^een the orthologous sequences; 
/btaining a second nucleic acid-containing sample from an individual to 

/ be assessed; and 

25 ft analyzing said second nucleic acid-containing sample to assess the 

genotype at one or more polymorphisms identified in (d). 


d. 


e. 
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49. A method according toCldm 48. wherein th^^ond nucleic acid-contarmng 
sample is treated by a method identical to^tep (b). 
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